Summary. An acetaldehyde dehydrogenase from germinating peanut cotyledons has been purified and its properties have been studied. At the highest purification achieved the preparation is free of alcohol dehydrogenase activity.
Besides the glyceraldehyde-3-phosphate dehyd'rogenases of the glycolytic and photosynthetic pathways 3 aldehyde dehydrogenases have been described in higher plants thus far. A long chain fatty aldehyde dehydrogenase discovered by Martin and Stumpf (15) , catalyzes the oxidation of long chain aldehydes to the corresponding acids in the a-oxidation system. That enzyme was first shown in the microsomes of germinating peanuts. It is DPN specific, and has high affinity for long chain aldehydes. Its physiological role is apparently in the degradation of fatty acids.
Another aldehyde dehydrogenase was found in pea mitochondria by Davies (3) . This enzyme appears to be the glycolaldehyde dehydrogenase described by Davies later (4) . In both cases the enzyme was present in extracts of mitochondria of pea seedling epicotyls, and was foulnd to reduice either DPN or TPN\ and to require cvsteine for activity. Althouigh the glvcolaldehyde dehydro- 1 This research was supported in part by Grant GM 07532 from the United States Public Heal,th Service. 2 Present address: Laboratory of Genetics, Hebrew University, Jerusalem, Israel. genase is capable of oxidizing acetaldehyde, its primary physiological role seems to be the oxidation of glycolaldehyde in the biosynthesis of glycine (4) . This was suiggested becauise glycolaldehyde was oxidized faster than acetaldehyde and becatuse experiments with spinach leaves, where the dehydrogenase is also present, showed that glycolaldehyde-14C was converted to glycine-'4C in that tisstue.
The third enzyme is the one described in this work. It is present in the soluble fraction of germinating peanut cotyledons. This enzyme is specific toward DPN, oxidizes acetaldehyde faster than glycolaldehyde, and is incapable of oxidizing long chain aldehydes. Its physiological role seems to be in the metabolism of acetaldehyde, ethanol, and pyruvate, and by implication in the oxidation of carbohydrates.
Evidently these are 3 enzymes which differ in their intracellular localization and in their properties, and possess distinct physiological roles.
In a previous paper (14) (6) . Complete conversion of dihydroxymaleic acid to glycolaldehyde was assumed for calculation of glycolaldehyde concentration. Acetyl-P was prepared as described by Stadtman (20) . Acetyl-CoA alnd butyryl-CoA were prepared from the corrcsponiding anhydrides (21) . Salt free NH.OH was prepared as described by Rebeiz and Castelfranco (18) .
The enzyme was prepared from acetone powder of germinating peanutt cotyledons as described previouisly (14) . The purification proceduire involved extractioni by diltute buffer at acid pH, acetone fractionation, protamine sulfate treatment and isoelectric precipitation. The last step removed alcohol dehydrogenase as well as diaphorase and other activities responsible for the oxidation of DPNH in the crtuder preparations. This enzyme was still far from pure, for instance it contained malic dehydrogenase activity, which however did not interfere with the acetaldehyde dehydrogeniase assay.
An assay for acetaldehyde dehydrogenase activity based on the conversion of radioactive acetaldehyde to acetate has been described (14 (13) .
Inorganic phosphate was deterninied bv the method of Fiske and SubbaRow (12) .
Proteins were determined by the biuret method (11) with bovine serum albumen as standard.
Results
.Stoichiomitetry. In studies on the stoichiometry of the reactioni it was fouind that 1 were obtained with freshly distilled acetalclehyde buit could not be reproduced quantitatively with acetaldehyde which had been stored as a 1 % aqueous solution for several weeks at -15°. Evidently even under these storage conditions some losses of acetaldehyde occur because of polymerization, volatility or oxidation. The other prodtuct of the reaction was previously identified as acetate (14) .
Kinetic Studies. The reaction velocity was linear with protein concentration (fig 1) .
The plot of reaction velocity versus DPN coIncentration followed a typical Michaelis pH Effect. The pH profile of the initial reaction velocity is shown in figure 6 . The highest velocity is obtained in the pH range from 8.6 to 9.0. The enzyme is rapidly inactivated when the adsorption by Alumina Cy, chromatography on cellulose ion exchangers and on Sephadex coltimns, and fractionation by prolonged high-speed centrifugation in sucrose gradient resulted in total loss of activity. Refinement of the precipitation techniques by addition of acetone or acid did not inactivate the enzyme, but failed to yield further pu.rification.
Study of the molecular weight of the enzyme was also attempted. Enzyme preparations containing 80 tunits acetaldehyde dehydrogenase and 6 mg protein in a volume of 0.2 ml were applied to short Sephadex G-50, G-100, and G-200 columns. Acetaldehyde dehydrogenase was completely excltuded from Sephadex G-50, G-100, and G-200. Under the same conditions yeast alcohol dehydrogenase (molecular weight 150,000) was partially retained by the G-200 coltumn. Unfortunately, since acetaldehyde dehydrogenase is unstable tinder these conditions, only very short columns (5.4 cm) could be employed as compared with columns normally used for this type of study. No significant purification was obtained, but the result of this experiment provided suggestive evidence that the molecular weight of this enzyme is greater than 200,000.
Acetate was the only radioactive product that cotuld be detected when the reaction was allowed to proceed using acetaldehyde 1, 2-14C as the substrate. OPPENi\HEIM AND CASTELFRANCO-ACETALDEHYDE DEHYDROGENASE acetyl-CoA was studied in a parallel incubation. At the end of the reaction, the radioactivity in the acetate was determined by the butanol extraction method (14) and the radioactivity trapped as active acetate was determined by the acetyl-hydroxamic acid method (18 (9) . All of these enzymes contain essential sulfhydrils. The peanuit enzyme shares with a DPN specific aldehvde dehydrogenase from Pseudointonas flutorescens the requlirement for inorganic phosphate (8) . In neither case is a high energy acetate compotund formed in the reaction.
It has already been mentioned that crystalline 3-phosphoglyceraldehyde dehydrogenase catalyzes the reversible formation of acetylphosphate from acetaldehyde and inorganic phosphate (7) . However the affinity of this enzyme for acetaldehyde is low, the Km being of the order of 0.1 M.
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